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(54) Cooling system for the rear bearing assembly of a turbine rotor

(57) Assemblies for cooling an aft bearing assembly
(238, 338) mounted to a rotor (202, 302) are provided.
An assembly includes a static aft bearing structure (240,
340) configured to surround the aft bearing assembly
(238, 338) and including a cylindrical section (250) de-
fining a cavity for disposal of the aft bearing assembly
(238, 338), a plurality of hollow struts (254, 354, 356,
358) extending from the static aft bearing structure (240,
340), each hollow strut including an outer radial end (276)
configured to receive a gas from an air source and to
provide a pathway (270) for the gas to flow into the cavity,
and a center-body cap (282) disposed over an end of the
static aft bearing structure (240, 340), the center-body
cap (282) including a rim (286) configured to create a low
pressure region at an interface between the static aft
bearing structure (240, 340) and the center-body cap
(282), wherein the low pressure region has a pressure
that is lower than a pressure within the cavity.
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Description

TECHNICAL FIELD

[0001] The inventive subject matter generally relates
to cooling systems, and more particularly relates to cool-
ing systems for use with bearing assemblies.

BACKGROUND

[0002] A turbofan gas turbine engine may be used to
power aircraft and may include, for example, a fan sec-
tion, a compressor section, a combustor section, a tur-
bine section, and an exhaust section, where each section
has components that are mounted to a rotor. The fan
section induces air from the surrounding environment in-
to the engine and accelerates a fraction of the air toward
the compressor section. The remaining fraction of air is
accelerated into and through a bypass plenum, and out
the exhaust section.
[0003] The compressor section, which may include a
high pressure compressor and a low pressure compres-
sor, raises the pressure of the air it receives from the fan
section to a relatively high level. The compressed air then
enters the combustor section, where a ring of fuel nozzles
injects a steady stream of fuel into a plenum. The injected
fuel is ignited to produce high-energy compressed air.
The air then flows into and through the turbine section
causing turbine blades therein to rotate and generate en-
ergy. This energy is used to power the fan and compres-
sor sections. The air exiting the turbine section is ex-
hausted from the engine via the exhaust section, and the
energy remaining in the exhaust air aids the thrust gen-
erated by the air flowing through the bypass plenum.
[0004] To support the rotor during engine operation,
bearing assemblies may be mounted to a forward section
of the rotor and/or an aft section of the rotor. The bearing
assemblies are typically kept cool with a bearing lubrica-
tion system that lubricates components of the bearing
assemblies. Many configurations include a tube that flu-
idly communicates with an oil source for continuous di-
rection of a lubricant, such as oil, over the bearings. How-
ever, bearing assemblies mounted to the aft section of
the rotor may be subjected to relatively high operating
temperatures. These high temperatures may cause car-
bonization of the lubricants, also known as coke forma-
tion or "coking", which may exasperate heat generation
and heat retention. Over time, deposited coke may un-
desirably decrease the useful life of a lubricated bearing
system.
[0005] In the past, heat shielding mechanisms have
been employed to reduce the incidence of coking. For
example, mechanisms such as insulation blankets have
been wrapped around a bearing carrier of the bearing
assembly to protect the assembly components from the
high temperatures. However, as engine operating tem-
peratures have continued to increase above 535° C
(1000° F) due to the desire for increased engine efficien-

cy, the effectiveness of insulation blankets in hot sections
of the engine, such as in the exhaust section, has de-
creased.
[0006] Accordingly, it is desirable to have a bearing
assembly cooling system that provides improved protec-
tion from high temperatures over conventional heat
shield mechanisms. In addition, it is desirable to have a
bearing assembly cooling system that is relatively simple
and inexpensive to implement and that imposes very little
to no weight or power loss penalty on the engine. More-
over, it is desirable for the bearing assembly cooling sys-
tem to be suitable for retrofit into existing engines. Fur-
thermore, other desirable features and characteristics of
the inventive subject matter will become apparent from
the subsequent detailed description of the inventive sub-
ject matter and the appended claims, taken in conjunction
with the accompanying drawings and this background of
the inventive subject matter.

BRIEF SUMMARY

[0007] Cooling systems are provided.
[0008] In an embodiment, by way of example only, a
cooling system includes a rotor, a bearing assembly
mounted to the rotor, a static aft bearing structure sur-
rounding the bearing assembly and including a cylindrical
section defining a cavity within which the bearing assem-
bly is disposed, an outer casing surrounding the static
aft bearing structure and defining a portion of an exhaust
pathway, a plurality of hollow struts extending from the
static aft bearing structure towards the outer casing and
through the exhaust pathway, each hollow strut including
an outer radial end configured to receive a gas from an
air source and to provide a pathway for the gas to flow
into the cavity, and a center-body cap disposed over an
end of the static aft bearing structure, the center-body
cap including a rim configured to create a low pressure
region at an interface between the static aft bearing struc-
ture and the center-body cap, wherein the low pressure
region has a pressure that is lower than a pressure within
the cavity.
[0009] In any embodiment, by way of example only,
an assembly for cooling an aft bearing assembly mount-
ed to a rotor is provided. The assembly includes a static
aft bearing structure configured to surround the aft bear-
ing assembly and including a cylindrical section defining
a cavity for disposal of the aft bearing assembly, a plu-
rality of hollow struts extending from the static aft bearing
structure, each hollow strut including an outer radial end
configured to receive a gas from an air source and to
provide a pathway for the gas to flow into the cavity, and
a center-body cap disposed over an end of the static aft
bearing structure, the center-body cap including a rim
configured to create a low pressure region at an interface
between the static aft bearing structure and the center-
body cap, wherein the low pressure region has a pressure
that is lower than a pressure within the cavity.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The inventive subject matter will hereinafter be
described in conjunction with the following drawing fig-
ures, wherein like numerals denote like elements, and
[0011] FIG. 1 is a simplified, schematic of a gas turbine
engine, according to an embodiment;
[0012] FIG. 2 is a cross-sectional side view of a turbine
section and an exhaust section of an engine, according
to an embodiment;
[0013] FIG. 3 is a simplified end view of a portion of an
exhaust section, according to an embodiment;
[0014] FIG. 4 is a close-up view, isolated view of the
static aft bearing structure and center body cap of FIG.
2, according to an embodiment;
[0015] FIG. 5 is an end view of a rim of a center body
cap, according to an embodiment; and
[0016] FIG. 6 is an end view of a rim of a center body
cap, according to another embodiment.

DETAILED DESCRIPTION

[0017] The following detailed description is merely ex-
emplary in nature and is not intended to limit the inventive
subject matter or the application and uses of the inventive
subject matter. Furthermore, there is no intention to be
bound by any theory presented in the preceding back-
ground or the following detailed description.
[0018] FIG. 1 is a simplified, schematic of a gas turbine
engine 100, according to an embodiment. The gas tur-
bine engine 100 generally includes an intake section 102,
a compressor section 104, a combustion section 106, a
turbine section 108, and an exhaust section 110. The
intake section 102 includes a fan 112, which is mounted
in a fan case 114. The fan 112 draws air into the intake
section 102 and accelerates it. A fraction of the acceler-
ated air exhausted from the fan 112 is directed through
a bypass section 116 disposed between the fan case 114
and an engine bypass duct 118, and provides a forward
thrust. The remaining fraction of air exhausted from the
fan 112 is directed into the compressor section 104.
[0019] The compressor section 104 includes an inter-
mediate pressure compressor 120 and a high pressure
compressor 122. The intermediate pressure compressor
120 raises the pressure of the air directed into it from the
fan 112, and directs the compressed air into the high
pressure compressor 122. The high pressure compres-
sor 122 compresses the air still further, and directs the
high pressure air into the combustion section 106. In the
combustion section 106, which includes a combustor
124, the high pressure air is mixed with fuel and com-
busted. The combusted air is then directed into the tur-
bine section 108.
[0020] FIG. 2 is a cross-sectional side view of a turbine
section 208 and an exhaust section 210 of an engine
200, according to an embodiment. The turbine section
208 and exhaust section 210 may be implemented into
or used in conjunction with the engine 100 of FIG. 1, in

an embodiment. The turbine section 208 includes a tur-
bine 230,and the combusted air from the combustion sec-
tion 106 (FIG. 1) expands through the turbine causing it
to rotate. The turbine 230 rotates to drive equipment in
the engine 100 (FIG. 1) via a shaft or spool 202.
[0021] The rotor 202 extends into the exhaust section
210 and is supported by a bearing assembly 238. The
bearing assembly 238 is surrounded by a static aft bear-
ing structure 240 and includes an inner race 242, an outer
race 244, and one or more rolling elements 246. In an
embodiment, the inner race 242 is mounted to the rotor
202, and the outer race 244 is mounted a static structure
248. One or more rolling elements 246 are disposed be-
tween the inner and outer races 242, 244. In an embod-
iment, the rolling elements 246 may include rollers, bear-
ings or other components capable of rolling.
[0022] As alluded to above, the static aft bearing struc-
ture 240 is configured to provide structure for positioning
the bearing assembly 238 around the rotor 202. Addi-
tionally, the static aft bearing structure 240 may be further
configured to provide air to the bearing assembly 238 for
cooling. In this regard, the static aft bearing structure 240
may include a cylindrical section 250, a mounting flange
252, and a plurality of hollow struts 254 (only one of which
is shown), according to an embodiment.
[0023] In an embodiment, the cylindrical section 250
has a forward end 260 and an aft end 262. According to
an embodiment, the forward end 260 is disposed adja-
cent to a hub 264 of the low pressure turbine 230. In an
embodiment, the forward end 260 is spaced apart from
the hub 264 to form a gap. The gap may be relatively
small to compensate for axial expansion of the compo-
nents of the turbine section 208 during engine operation.
For example, the gap may have an axial width in a range
of about 1.0 mm to about 1.5 mm. In other embodiments,
the gap may be wider or narrower. To provide a substan-
tially smooth surface over which the combusted air may
flow between the turbine section 208 and the exhaust
section 210, the forward end 260 may have an outer di-
ameter that is slightly less (e.g., in a range of about 10cm
to about 15 cm less) than an inner diameter of the low
pressure turbine hub 264, in an embodiment. In other
embodiments, the outer diameter of the forward end 260
may be substantially equal to or greater than the inner
diameter of the low pressure turbine hub 264.
[0024] To reduce exit pressure loss, the cylindrical sec-
tion 250 may have a curved outer surface. For example,
in an embodiment, the forward end 260 may have an
outer diameter that is greater than an outer diameter of
the aft end 262. In an embodiment, the outer diameter
of the forward end 260 may be gradually reduced at an
angle of about 7 degrees relative to the upstream surface
inclination to the outer diameter of the aft end 262. In
other embodiments, the outer diameters may be greater
or less than the aforementioned ranges. In still other em-
bodiments, the forward and aft ends 260, 262 may have
substantially equal outer diameters. In still yet other em-
bodiments, the outer diameter of the forward end 260
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may be less than the outer diameter of the aft end 262.
[0025] The mounting flange 252 is adapted to provide
a static structure to which the outer race 244 of the bear-
ing assembly 238 is coupled, in an embodiment. In ac-
cordance with an embodiment, the mounting flange 252
extends inwardly from the cylindrical section 250. The
static structure 248 to which the outer race 244 of the
bearing assembly 238 is mounted may be coupled to the
mounting flange 252, in an embodiment. In another em-
bodiment, the outer race 244 may be directly coupled to
the mounting flange 252. The mounting flange 252 may
include an angled section and a perpendicular section,
in an embodiment. According to an embodiment, the an-
gled section may angle toward the forward end 260 rel-
ative to a centerline 266 of the turbine engine 200, and
the perpendicular section may extend substantially per-
pendicular to the centerline 266. In other embodiments,
the angled section of the mounting flange 252 may extend
toward the aft end 262 of the static aft bearing structure
240. In still other embodiment, the mounting flange 252
may be entirely substantially perpendicular relative to the
centerline 266. In any case, the particular configuration
of the mounting flange 252 may depend on a positioning
of the bearing assembly 238 on the rotor 202.
[0026] The mounting flange 252 and an inner surface
253 of the cylindrical section 250 form a cavity 268 within
which the bearing assembly 238 is disposed, in an em-
bodiment. The cavity 268 may be surrounded by an ex-
haust flowpath 270, which is defined between the static
aft bearing structure 240 and an outer casing 272. The
exhaust flowpath 270 is configured to receive combusted
air from the turbine section 208, which may be employed
to educt cooling air through a surrounding eductor ple-
num 280 and an oil cooler 289, in an embodiment. In
another embodiment, the air may be directed aft toward
an exhaust tailpipe 274 to thereby expel exhaust gas out
of the aircraft. As a result, the high temperatures of the
combusted air may cause air within the cavity 268 to in-
crease in temperature.
[0027] To decrease the cavity 268 temperature, the
plurality of hollow struts 254 (only one of which is shown
in FIG. 2) may be configured to provide a pathway for
cooling air to flow into the cavity 268. In accordance with
an embodiment, the hollow struts 254 may be configured
to extend from the static aft bearing structure 240 toward
the outer casing 272 and through the exhaust flowpath
270. In an embodiment, each hollow strut 254 includes
an outer radial end 276, which may extend through an
opening in the outer casing 272 to receive air from a cool
air source. According to an embodiment, the cool air
source may be the eductor plenum 280 that is isolated
from the exhaust flowpath 270. For example, the eductor
plenum 280 may be in communication with a cooler en-
gine compartment and momentum in the energy of the
exhaust gas may entrain the air from the cooler engine
component through the oil cooler 289 to exit the engine
200. In other embodiments, the eductor plenum 280 may
be in communication directly with external cooler ambient

air outside an engine nacelle (not shown).
[0028] FIG. 3 is a simplified end view of a portion of an
exhaust section 300 taken along line 3-3, according to
an embodiment. The exhaust section 300 includes a stat-
ic aft bearing structure 340 disposed around a bearing
assembly 338 and a rotor 302, and an outer casing 372
surrounding the static aft bearing structure 340. All of the
components may be configured in a manner similar to
that described above. As shown in FIG. 3, the static aft
bearing structure 340 may include three hollow struts
354, 356, 358, in an embodiment. In accordance with an
embodiment, the hollow struts 354, 356, 358 may be sub-
stantially evenly spaced around a centerline (depicted
by dot 366) to improve even distribution of cool air to the
bearing assembly 338. According to another embodi-
ment, the hollow struts 354, 356, 358 may be substan-
tially identical in configuration. For example, each hollow
strut 354, 356, 358 may have substantially the same di-
mensions. In an embodiment, each hollow strut 354, 356,
358 may have a length in a range of about 14.5 cm to
about 16.5 cm, an inlet cross-sectional flow area of about
25 cm2 to about 30 cm2, and an outlet cross-sectional
flow area of about 25 cm2 to about 30 cm2. In other em-
bodiments, the hollow struts 354, 356, 358 may be larger,
smaller, longer, or shorter than the aforementioned rang-
es.
[0029] In an embodiment, the exhaust section 300 may
be configured such that a first hollow strut 354 is posi-
tioned closer to a cool air source than the other hollow
struts 356, 358. In an embodiment in which the hollow
struts 354, 356, 358 have substantially identical dimen-
sions, in order to equalize distribution of the air flow to
the bearing assembly 338, a restrictive flow device 376
may be included on the first hollow strut 354 so that a
rate of flow through an inlet 377 of the first hollow strut
354 may be substantially equal to a rate of flow through
inlets 379, 381 of the other two hollow struts 356, 358.
According to an embodiment, the restrictive flow device
376 may comprise separate device, such as a valve or
different sized orifices in the hollow struts. In another em-
bodiment, the restrictive flow device 376 may comprise
a feature that is integrally formed on part of the hollow
strut 354. For example, an inner surface of the hollow
strut 354 may include an annular lip, and the annular lip
may have a cross-sectional flow area that is less than an
inlet flow area of the other two hollow struts 356, 358. In
another example, the hollow struts 354, 356, 358 may
not be identical in configuration, and the first hollow strut
354 may have an inlet flow area that is less than an inlet
flow area of each of the other two hollow struts 356, 358.
In such an embodiment, a restrictive flow device 376 may
be omitted. In other examples, one or more of the hollow
struts 354, 356, 358 may be longer or shorter than the
other hollow struts 354, 356, 358. In still other embodi-
ments, fewer or more than three hollow struts may be
employed.
[0030] According to an embodiment, whether the hol-
low struts 354, 356, 358 are identical in configuration may
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depend on whether other components are extended
through the struts 354, 356, 358. In an embodiment, one
or more of the struts 356, 358 may include an oil feed
tube 398 and/or an oil return tube 396 for supplying oil
from an oil source (not shown) to the bearing assembly
338 and removing the oil from the bearing assembly 338.
The oil may be employed to lubricate the components of
the bearing assembly 338. In either of these embodi-
ments, the inlet airflow areas of the hollow struts 354,
356, 358 for receiving the cool air may depend on a di-
ameter of the tubes 396, 398. For example, inclusion of
the oil feed tube 398 and/or an oil return tube 396 may
block airflow through a corresponding hollow strut 354,
356, 358. In a case in which the tubes are included in the
second and third struts 356, 358, respectively, each of
the second and third struts 356, 358 may have available
cool air inlet flow areas that are about half of an original
cross-sectional area. The inlet flow area of the first hollow
strut 354 may be in a range of twice the original cross-
sectional area of the other two struts_356, 358, in an
embodiment. In other embodiments, the inlet flow areas
may be greater or less than the aforementioned ranges.
In any case, restrictive flow devices may be included to
equalize flow through the hollow struts 354, 356, 358.
[0031] Returning to FIG. 2, to encourage the cool air
to flow from the cool air source to the cavity 268, a center
body cap 282 may be disposed over the aft end 262 of
the static aft bearing structure 240. In an embodiment,
the center body cap 282 includes a center hub 284, a rim
286, and a conical section 287. In an embodiment, the
centerbody cap 282 may be formed from two pieces cou-
pled together, where the center hub 284 is formed as a
single piece and the rim 286 and conical section 287 are
disposed on a second piece. The pieces may be welded,
bolted, or otherwise connected to each other. In other
embodiments, the center body cap 282 may formed as
a single integral piece. In still other embodiments, the
center body cap 282 may be formed from more than two
pieces. In any event, the center hub 284 is employed to
mount the center body cap 282 to an end 288 of the static
structure 248 and may be bolted, screwed or otherwise
coupled to the static structure 248, as shown in FIG. 2.
In one embodiment, an insulation blanket 290 may be
disposed between the center hub 284 and the end 288
of the static structure 248. In other embodiments, the
insulation 290 may be omitted.
[0032] The rim 286 is generally interference fit with the
static aft bearing structure 240, but when attached to the
aft end 262 forms various features which create a low
pressure region at an interface between the static aft
bearing structure 240 and the center body cap 282. As
used herein, the term "low pressure region" may be de-
fined as a region having a pressure that is lower than a
pressure within the cavity 268. FIG. 4 is a close-up, iso-
lated view of the static aft bearing structure 240 and the
center body cap 282 of FIG. 2, according to an embodi-
ment. In an embodiment, the aft end 262 of the static aft
bearing structure 240 is relatively blunt to create an aft

facing step 404 over which exhaust gas flows, when flow-
ing from the static aft bearing structure 240 onto the outer
diameter of the center body cap 282. The step 404 is
used in conjunction with one or more slits 292 formed
between the rim 286 and the aft end 262 to draw air
through the hollow struts 254. According to an embodi-
ment, the step 404 may have a height in a range of about
0.8 mm to about 1.6 mm, and the slit 292 may have a
height in a range of about 0.8 mm to about 1.6 mm. In
another embodiment, the height ranges of the step 404
and/or the slit 292 may be greater or less than the afore-
mentioned ranges.
[0033] Various configurations may be employed to
form the one or more slits 292. FIG. 5 is an end view of
a rim 586 of a center body cap 582, according to an em-
bodiment. In an embodiment, the rim 586 may be ring-
shaped, but also may include one or more shallow
grooves 592 in the circular shape. In such an embodi-
ment, the rim 586 generally may have an outer diameter
that is slightly less than an inner diameter of the aft end
262 (FIGs. 2 and 4) of the static aft bearing structure 240
(FIGs. 2 and 4) to thereby form an interference fit with
the aft end 262 of the static aft bearing structure 240, and
each groove 592 may form the slit 292 through which air
may be drawn. In example, the grooves 592 may have
axial lengths in a range of about 0.6 mm to about 10 mm,
circumferential lengths in a range of about 12 mm to
about 25 mm, and depth measurements within the range
provided above for the height of the slit 292 (FIGs. 2 and
4). In other embodiment, the grooves 592 may have
measurements that are greater or less than the previous-
ly-provided ranges. In an embodiment, all of the grooves
592 may have substantially identical dimensions. Alter-
natively, the grooves 592 may not be identical. Although
three grooves 592 are included in this embodiment, fewer
or more may be included in other embodiments.
[0034] FIG. 6 is an end view of a rim 686 of a center
body cap 682, according to another embodiment. In an
embodiment, the rim 686 of the center body cap 682 is
ring-shaped, but includes one or more standoffs 694 at-
tached to an outer diameter of the rim 686. According to
an embodiment, the rim 686 generally may have an outer
diameter that is less than an inner diameter of the aft end
262 (FIGs. 2 and 4) of the static aft bearing structure 240
(FIGs. 2 and 4) and the standoffs 694 may act as shims
to allow an interference fit with the aft end 262 of the
static aft bearing structure 240. According to an embod-
iment, the standoffs 694 may have a thickness in a range
of about 0.8 mm to about 1.6 mm to form the slit 292
through which air may be drawn. In other embodiments,
the standoffs may be thicker or thinner than the afore-
mentioned range to form a wider or narrower slit 292. In
an embodiment, all of the standoffs 694 may have sub-
stantially identical dimensions. Alternatively, the stand-
offs 694 may not be identical. Although three standoffs
694 are included in this embodiment, fewer or more may
be included in other embodiments. The standoffs 694
may be welded, bolted or otherwise coupled to the rim
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686, in an embodiment. In other embodiments, the stand-
offs 694 may be disposed between the rim 686 and the
static aft bearing structure 240, and may even be coupled
to the static aft bearing structure 240 rather than to the
rim 686.
[0035] In another embodiment, the standoffs 694
and/or slits 292 may also be included in the inner surface
of the aft end 262, which contacts and is coupled to a
smooth end of the center body cap 682.
[0036] With reference back to FIGs. 2 and 4, the con-
ical section 287 extends axially from the rim 286 past the
center hub 284. In an embodiment, the conical section
287 forms a relatively sharp corner at its interface with
the rim 286. In another embodiment, the interface be-
tween the conical section 287 and the rim 286 is smooth.
According to an embodiment, the conical section 287 is
angled as a continuation of a slope from an outer surface
of the static aft bearing structure 240. An aft end 293 of
the conical section 287, may curve radially inwardly to-
ward the centerline 266, in an embodiment. In other em-
bodiments, the aft end 293 may not curve. The conical
section 287 may have an axial length in a range of about
5 cm to about 18 cm, a largest outer diameter in a range
of about 5 cm to about 8 cm, and a smallest outer diam-
eter in a range of about 2.5 cm to about 5 cm, in an
embodiment. In other embodiments, the dimensions of
the conical section 287 may be larger or smaller than the
aforementioned ranges.
[0037] During engine operation, combustion gases
flow through the exhaust flowpath 270. Because a low
pressure region is formed at the interface between the
static aft bearing structure 240 and the centerbody cap
282, cool air is drawn from a cool air source, such as
from outside the engine casing or from the plenum 280
(FIG 2) through the hollow shafts 254 and into the cavity
268 around the bearing assembly 238. The cool air re-
duces an internal temperature of the cavity 268 to thereby
maintain the bearing assembly 238 and/or oil around the
bearing assembly 238 within acceptable temperature
ranges to thereby minimize coking. By creating the low
pressure region, air may be continuously and passively
drawn through the hollow shafts 254 without the expend-
iture of energy that may not be available for cooling use.
[0038] The cooling system described above provides
improved protection from high temperatures over con-
ventional heat shield mechanisms. In addition, the cool-
ing system is relatively simple and inexpensive to imple-
ment. Moreover, the cooling system to be suitable for
retrofit into existing engines. For instance, existing static
aft bearing structures and center body caps may easily
be replaced with static aft bearing structures and center
body caps having configurations as described above.
[0039] While at least one exemplary embodiment has
been presented in the foregoing detailed description of
the inventive subject matter, it should be appreciated that
a vast number of variations exist. It should also be ap-
preciated that the exemplary embodiment or exemplary
embodiments are only examples, and are not intended

to limit the scope, applicability, or configuration of the
inventive subject matter in any way. Rather, the foregoing
detailed description will provide those skilled in the art
with a convenient road map for implementing an exem-
plary embodiment of the inventive subject matter. It being
understood that various changes may be made in the
function and arrangement of elements described in an
exemplary embodiment without departing from the scope
of the inventive subject matter as set forth in the append-
ed claims.

Claims

1. A cooling system, comprising:

a rotor (202, 302);
a bearing assembly (238, 338) mounted to the
rotor (202, 302);
a static aft bearing structure (240, 340) sur-
rounding the bearing assembly (238, 338) and
including a cylindrical section (250) defining a
cavity within which the bearing assembly (238,
338) is disposed;
an outer casing (272, 372) surrounding the static
aft bearing structure (240, 340) and defining a
portion of an exhaust pathway (270);
a plurality of hollow struts (254, 354, 356, 358)
extending from the static aft bearing structure
(240, 340) towards the outer casing (272, 372)
and through the exhaust pathway (270), each
hollow strut including an outer radial end (276)
configured to receive a gas from an air source
and to provide a pathway (270) for the gas to
flow into the cavity; and
a center-body cap (282) disposed over an end
of the static aft bearing structure (240, 340), the
center-body cap (282) including a rim (286) con-
figured to create a low pressure region at an
interface between the static aft bearing structure
(240, 340) and the center-body cap (282),
wherein the low pressure region has a pressure
that is lower than a pressure within the cavity.

2. The cooling system of claim 1, wherein the air source
comprises air from an eductor plenum (280).

3. The cooling system of claim 1, further comprising an
engine casing surrounding the cooling system,
wherein the air source comprises air from outside of
the engine casing.

4. The cooling system of claim 1, wherein:

the static aft bearing structure (240, 340) includ-
ing a mounting flange (252) extending inwardly
from the cylindrical section (250); and
the bearing assembly (238, 338) includes an
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outer race (244) coupled to the mounting flange
(252).

5. The cooling system of claim 1, wherein:

the cylindrical section (250) has an aft end (262);
the aft end (262) is relatively blunt and creates
a step (404), when the rim (286) is disposed with-
in the aft end (262); and
a slit (292, 592) is included between the aft end
(262) and the rim (286).

6. The cooling system of claim 1, wherein the center-
body cap (282) includes further comprises a center
hub (284) coupled to an end of the static aft bearing
structure (240, 340).

7. The cooling system of claim 1, wherein the center-
body cap (282) includes further comprises a conical
section (287) extending from the rim (286).

8. The cooling system of claim 1, wherein:

the plurality of hollow struts (254, 354, 356, 358)
includes a first hollow strut (354) and a second
hollow strut (356, 358), and
an inlet flow area of the first hollow strut (354)
is less than an inlet flow area of the second hol-
low strut (356, 358).

9. The cooling system of claim 1, wherein:

the plurality of hollow struts (254, 354, 356, 358)
includes a first hollow strut; and
a restrictive flow device (376) is included on the
first hollow strut.

10. The cooling system of claim 1, further comprising an
oil tube (398) extending through a hollow strut of the
plurality of hollow struts (254, 354, 356, 358).
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